men of WSauI was deposited in the China National Herbarium (No. 020805, Beijing, China). The dried flowers (2.0 kg) of WSauI were ground and extracted three times with 95% ethanol under reflux. The extracts were concentrated under vacuum evaporateion to afford brown extracts (yield 6.3%). The content of total flavornoids in the dried extract was 1.07%.
Tissue Culture Material Explants of stems and leaves of WSauI were cultured on MS 10) medium with naphthylacetic acid 2.0 mg/l, 6-benzylaminopurine 0.5 mg/l, 3% sucrose, and 0.65% agar for the inducement of callus and tissue culture. The culture conditions were: temperature, 24Ϯ1°C; light intensity, 58.4 mmol · m Ϫ2 · s Ϫ2 ; and light period, 12 h/d. The calli were dried at 60°C and ground through a 40-mesh sieve. The tissue cultures of S. involucrata (TCSauI) (5.0 kg) were extracted three times with 95% ethanol. The extracts were concentrated under vacuum evaporation to afford brown extracts (450 g). The content of total flavornoids in the brown extracts was 2.6%. We inspected the quality stability of culture patches by determining the total flavonoids in TCSauI using spectrophotometric 11) and HPLC methods. 12) Our studies on the chemical constituents and quality control of TCSauI showed that different culture patches of TCSauI had good stability (data not shown).
All doses used in the experiments were the weight of the extract of the callus tissue. All samples were suspended in distilled water containing 0.5% carboxymethylcellulose sodium (CMC-Na) before use. Other reagents were purchased from commercial channels.
In all experiments, animals were randomly divided into six groups. TCSauI was administered at doses of 75, 150, 300 mg/kg i.g. WSauI was administered at the doses of 150 mg/kg i.g. Indomethacin (Chifeng Pharmacertical Factory, China) 10 mg/kg i.g. was administered only once during the entire experiment. Animals in the control group were administered 0.5% CMC-Na i.g. TCSauI and WSauI were administered once a day for 7 d since pilot studies showed that acute treatment with TCSauI or WSauI has no obvious pharmacologic activity.
Antiinflammatory Effects Dimethylbenzene-Induced Ear Edema in Mice: The method described by Chen 13) was used with slight modification. Dimethylbenzene (25 ml per mouse) was applied on both sides of the right ear 1 h after the last drug administration. The mice were killed by cervical dislocation 2 h after the application of dimethylbenzene. The right era and left ear were amputated at the same place with a hole-opening utensil (IDϭ7 mm) and weighed. The rate of ear edema was calculated according to the following equation:
Where B is the weight of the right ear and A the weight of the left ear. Carrageenan-Induced Hindpaw Edema in Rats: The experiment was carried out following the method descryibed by Winter et al. 14) Carrageenan (1% in saline) was injected into the plantar surface of the right hind paw of the rats 1 h after the last drug administration. Then the hindpaw volume was measured once every hour for 4 h and the rate of paw edema was calculated according to the following equation:
Where B is the volume of the paw after carrageenan injection and A that before the injection.
Acetic Acid-Induced Increase in Capillary Permeability in Mouse Abdominal Cavity The experiment was carried out according to the method described by Chen.
13) Evans blue (0.5% in saline, 0.1 ml per mouse) was injected intravenously 1 h after the last administration. Acetic acid (0.6% in saline, 0.2 ml per mouse) was injected intraperitoneally. Mice were killed by cervical dislocation 20 min after the injection of acetic acid. Then the abdominal cavity was washed several times with saline in a total of 4 ml per mouse. The washing solutions were collected and centrifuged for 5 min (1000 rpm). The content of Evans blue in the supernatant was determined with a spectrophotometer (Model 721, Shanghai, China) at 590 nm.
Analgesic Effects Acetic Acid-Induced Writhing in Mice: The method described by Siegmund et al. 15) was used. Animals were injected intraperitoneally with acetic acid (0.8% in saline, 0.3 ml per mouse) 1 h after the last administration. The number of writhings occurring between 5 to 20 min after the injection of acetic acid was recorded.
Hot Plate Test in Mice: The hot plate test was carried out according to the method described by Eddy and Leimback. 16) Mice were placed on a hot plate maintained at 55Ϯ0.5°C and the time in seconds between the placement of mice on the platform and licking of the hindpaw or jumping was recorded as the response latency. Latency measures were recorded (before drug) and 30 min after the last drug administration. Mice exhibiting latency time greater than 30 s or less than 5 s were excluded. If the mice did not respond to the stimulus, the latency was recorded as 60 s.
Statistical Analysis The results are expressed as meanϮ S.E.M. One-way analysis of variance (ANOVA) followed by Dunnett's test was used to compare the drug effects with the blank control group.
RESULTS

Antiinflammatory Effects
The results showed that at the dose of 300 mg/kg i.g. for 7 d, TCSauI had significant inhibitory effects on dimethylbenzene-induced ear edema in mice ( Table 1) .
Administration of carrageenan induced progressive edema reaching a maximum after 3 h. TCSauI at doses of 75, 150, and 300 mg/kg i.g. for 7 d showed significant suppressive effects on carrageenan-induced edema at 3 to 4 h ( Table 2) .
Moreover, TCSauI at doses of 150 and 300 mg/kg i.g. for 7 d showed significant inhibitory effects on the acetic acid-induced increase in capillary permeability in the abdominal cavity of mice. WSauI 150 mg/kg showed even more significant effects (Table 3) .
Analgesic Effects At doses of 75, 150, and 300 mg/kg i.g. for 7 d, TCSauI significantly inhibited the increase in the writhing reaction in mice induced by acetic acid in comparison with the control group (Table 4) . It also significantly increased the pain threshold in the hot plate experiment in mice (Table 5) .
DISCUSSION
Tissue culture has the advantages of resource conservation and industrial potential. However, the efficacy of the products Previous studies have shown that the ethanolic extract and flavones of wild S. involucrata inhibit egg albumen-induced edema in the rat hind paw 3, 17) through the activation of the cortical function of the adrenal gland. 17) In the present study, using dimethylbenzene-induced ear edema in mice and carrageenan-induced hindpaw edema in rats, we demonstrated that the tissue culture of this plant had significant antiinflammatory effects. Moreover, it was observed that TCSauI showed the most pronounced effect 3 h after carrageenan induction of hindpaw edema in rats, suggesting that the action is related to the inhibition of prostaglandin release. 18) The present study demonstrated that both TCSauI and the extract of wild S. involucrata inhibited acetic acid-induced increase in capillary permeability in the abdominal cavity of mice, which would further decrease the inflammatory reactions by inhibition of exudation. The inhibitory effects of TCSauI and the extract of wild S. involucrata on acetic acidinduced writhing and hot plate-induced increase in reaction time suggested that both samples have analgesic activity which was not only mediated peripherally but also centrally. It has been reported that flavonoids in WSauI showed inhibitory activities on the central nervous system in mice. 19) In the present study, the pharmacologic potencies of TCSauI and WSauI were not the same. It appeared that WSauI was more potent in the inhibition of pain reations than TCSauI. The difference in efficacy and/or potency between TCSauI and WSauI may be due to the different parts used in extraction since the extracts of WSauI were from the flowers, and those of TCSauI were from the stems and leaves, which might have different levels of flavonoids. Moreover, the different contents of other constituents may be another reason. It is suggested that alkaloids from wild S. involucrata might have antiinflammatory activities, 3) and polysaccharides of S. involucrata can scavenge superoxide anions, 7) which is one crucial factor in inflammatory reactions. Further studies are needed to evaluate the effects of individual constituents that contribute to the antiinflammatory or analgesic effects of S. involucrata.
However, the effects of TCSauI appeared not to depend on the dose. Previous data also showed the inhibition of inflammation by WSauI may not be strictly dose dependent. 17) Since both TCSauI and WSauI contain different constituents, as mentioned above, their mechanisms of action may be complex, and further efforts are required to elucidate the mechanisms by which TCSauI and WSauI exert their broad biological effects.
In conclusion, the present study demonstrated that TCSauI has the antiinflammatory and analgesic actions, which are also exhibited by the wild plant. These results illustrate the potential use of tissue culture techniques to substitute for the exhaustive harvesting of wild S. involucrata in the pharmaceutical industry. Vol. 28, No. 9 
